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Abstract 
The thesis objective was to assess the prospective relationship of alcohol 
consumption to mortality and changes in mental and functional health in older adults 
ten years later. In a national population survey, 4,187 participants aged 50 years 
and older at baseline provided information on alcohol consumption, potential 
confounders, and follow-up vital status. Odds ratios were estimated for mortality, 
increase in psychological distress, and decline in functional health. Compared with 
lifelong abstainers, light and moderate drinkers were at non-significantly lower risk of 
mortality. Among survivors, alcohol consumption showed no consistent relationship 
with increases in psychological distress. Occasional and light drinkers had 
significantly reduced risk of a substantial functional health decline, while moderate 
drinkers had non-significantly reduced risk. Findings suggest that light-to-moderate 
alcohol consumption confers some health benefits in older adults. 
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Introduction 
Despite the increased physiological sensitivity of older persons to the adverse 
effects of alcohol, the long-term health consequences of alcohol use in older persons 
have received comparatively little attention. Clinical studies have shown that aging 
adults are vulnerable to the negative effects of alcohol. For example, as lean body 
mass and total body water decrease with age, a given alcohol dose results in a 
higher blood alcohol concentration in an older person than in a younger person 
(Dufour & Fuller, 1995). There is also a decrease with age in the activity level of 
ethanol-metabolizing enzyme (Atkinson, 2002; Meier, & Seitz, 2008). Given their 
greater susceptibility to the physiological effects of alcohol, and the increasing 
proportion of older persons in the population, alcohol use in later life is of 
considerable public health interest. The purpose of this thesis is therefore to 
examine the effects of alcohol use in older persons on their later overall health status, 
including mortality, mental health, and functional health. 
While alcohol misuse has been associated with broad impairments in physical, 
psychological, social, and cognitive health (O'Connell, Chin, Cunningham, & Lawlor, 
2003), in recent decades prominence has been given to alcohol's possible health 
benefits (Standridge, Zylstra, & Adams, 2004). Many studies and several meta-
analyses have suggested that people who consume moderate doses of alcohol 
experience lower all-cause mortality rates than abstainers and very light drinkers on 
the one hand, and heavy drinkers on the other (e.g., Di Castelnuovo et al., 2006; 
Klatsky, Friedman, & Siegelaub, 1981; Marmot, Rose, Shipley, & Thomas, 1981; 
White, 1999). This relationship has been described with a U- or J-shaped curve, 
with the nadir representing the reduced risk associated with moderate consumption. 
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The shape is thought to be a balance between the beneficial effects of alcohol 
consumption on coronary heart disease (CHD) and the detrimental effects on other 
health conditions, such as increased risk of some cancers, cirrhosis, accidental 
injuries, and violence (Poikolaninen, 1995; Rehm 2000). Thus, the net balance 
between benefits and harms (and the nadir) is likely to vary across populations, as a 
function of distributions of disease, age, and other risk factors such as gender 
(Poikolaninen, 1995; Thun etal., 1997; White, 1999). 
Although there is still controversy as to whether the association represents 
causation (e.g., Andreasson, 1998; Fillmore, Kerr, Stockwell, Chikritzhs, & Bostrom, 
2006; Marmot & Brunner, 1991; Rehm, 2000; Shaper, Wannamethee, & Walker, 
1988; Skog, 1996; Wannamethee & Shaper, 1997), the existence of a U-shaped 
relation between alcohol use and CHD or all-cause mortality has been well 
established in middle-aged men, but not in other groups, such as women and older 
adults (see Poikolainen, 1995; Scherr et al., 1992). In older adults some studies 
have confirmed this relationship (e.g., Doll, Peto, Boreham, & Sutherland, 2005; 
Goldberg, Burchfiel, Reed, Wergowske, & Chiu, 1994, Scherr et al., 1992; Simon, 
McCallum, Friedlander, Ortiz, & Simons, 2000), but others have failed to observe 
increased risk in abstainers, heavy drinkers, or both (e.g., Klatsky et al., 1981; 
Fillmore, Kerr, & Bostrom, 2003; Moore et al., 2006; Scherr et al., 1992). On one 
hand, it has been argued that the protective effect would be relatively weak in elderly 
people (see Poikolainen, 1995; Simon et al., 2000). In addition, based on findings of 
age-related physiological changes in older persons, the U. S. National Institute on 
Alcohol Abuse and Alcoholism (NIAAA) recommends the elderly to limit their daily 
alcohol intake to half of that recommended for younger adults (Dufour & Fuller, 
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1995). On the other hand, moderate alcohol consumption is likely to confer greater 
benefit to older persons, the segment of the population with the highest rate of CHD 
(Jose, 2003; Rehm, 2000; Rimm & Moats, 2007), with the nadir of the U increasing 
in this population (White, 1999). There are studies supporting both views (e.g., 
Klatsky et al., 1981; Rehm & Sempos, 1995; White, 1999; White, Altmann, & 
Nanchahal, 2002). Thus, the net balance of benefits and harms in older people is 
worth further exploration. 
Because most population-based prospective studies have focused on the 
impact of alcohol use on mortality, less is known about its impact on other overall 
health status indicators in older adults. Alcohol consumption may be more strongly 
related to functioning or disability and quality of life, than to mortality (Rehm, 2000; 
Rehm, Gmel, Sempos, & Trevisan, 2002; see also Ezzati et al., 2006; Michaud et al., 
2006). Recently, an increasing number of studies have examined the relation 
between alcohol consumption and cognitive dysfunction in older adults, with some 
reporting a protective effect of moderate consumption (Anttila et al., 2004; Bond et 
al., 2004, 2005; Galanis et al., 2000; Ganguli, Bilt, Saxton, Shen, & Dodge, 2005; 
Reid et al., 2006; Stampfer, Kang, Chen, Cherry, & Grodstein, 2005) and others a 
neutral effect (Broe et al., 1998; Cervilla, Prince, & Mann, 2000; Edelstein, Kritz-
Silverstein, & Barrett-Conner, 1998; Herbert etal., 1993; Leibovici, Ritchie, Ledesert, 
& Tochon, 1999). In contrast, studies linking alcohol use to other aspects of general 
functioning or quality of life remain scarce. In a review, Reid, Boutrous, O'Conner, 
Cadariu, and Concato (2002) concluded that the magnitude of risk posed by alcohol 
use for several health outcomes, including risks for falls, functional disability, 
cognitive impairment, or mortality, in older persons remains uncertain. Optimization 
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of functional status is crucial to the care and quality of life of older adults (Friedmann 
et al., 1999; Wang, van Belle, Kukull, & Larson, 2002); therefore it is important to 
understand the potential impact of alcohol consumption on these health outcomes. 
This thesis examined the association between alcohol consumption and 
overall health status in a cohort of Canadian older middle-aged and elderly persons 
from the National Population Health Survey (NPHS). The main objectives for the 
thesis are to establish whether level of alcohol consumption is associated with 
mortality and changes in mental and functional health status over a 10-year period. 
Specific hypotheses about the pattern of associations between alcohol use and 
these health outcomes could not be made, given the paucity of previous studies. 
Although alcohol consumption has shown a U-shaped relation with mortality in many 
studies, a recent meta-analysis has raised doubt as to whether the association is 
causal (Fillmore et al., 2006). Briefly, the analyses showed that the small number of 
studies that separated people who reduced or stopped drinking from complete 
abstainers have found no significant effects of alcohol use. This meta-analysis 
supports the "sick quitter" hypothesis, which states that the higher risk among 
abstainers was created by the inclusion of people who reduced or stopping drinking 
due to ill health in the abstainer category (Shaper et al., 1988). The NPHS is well 
placed to address this methodological issue, with assessment of past drinking that 
allows exploring the effects of alcohol consumption in relation to lifetime abstinence. 
Methods 
Thesis Data and Population 
The source of data for this thesis was the NPHS, a large population health 
survey conducted by Statistics Canada. The NPHS was originally composed of 
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three components: the Household, Health Institutions, and North components. Only 
the Household component remains in the NPHS. The Household component covers 
a variety of aspects related to health, including measures of health status, 
determinants of health, use of health services, and socio-demographic status. The 
survey questionnaire for the Household component consists of two parts: the 
General component, which is administered to all household members (n = 58,439) 
and the Health component, which is administered to one randomly selected member 
of each household (n = 17,626). The first three cycles were both cross-sectional and 
longitudinal. Starting in Cycle 4, the General and Health component questionnaires 
were combined and administered to the longitudinal respondents only. The NPHS 
has completed six cycles. 
The survey population was sampled from household residents in the ten 
Canadian provinces in 1994/1995, except persons living in Indian reserves, military 
bases, institutions, and some remote areas in Ontario and Quebec. In all provinces 
except Quebec, the NPHS used a multistage, stratified, probability sampling 
procedure modified from the Labour Force Survey (LFS). In the LFS, clustered 
samples of dwellings were drawn from each geographic or socio-economic stratum. 
Modifications to this basic LFS design provided the NPHS with a stratified replicated 
sample where strata are groups of LFS strata and replicates are groups of LFS 
clusters. In Quebec, the sample was selected from households already participating 
in the 1992-1993 Enquete sociale etde sante, a health survey organized by Sante 
Quebec (Statistics Canada, 2006a). 
One member from each sampled household was randomly chosen to become 
the longitudinal respondent. In 18,342 of these households, the chosen member 
6 
was older than 12 years; 17,626 (96.1%) of them completed the Health component. 
Of these 17,626 respondents, 14,786 became members of the longitudinal panel, 
along with 468 persons who completed the General component questionnaire only. 
The remaining 2,383 selected respondents were younger than 12 and were included 
in the 1994/95 National Longitudinal Survey of Children and Youth. Since the 
second cycle, the NHPS longitudinal panel included 2,022 of these children, 
resulting in a longitudinal sample of 17,276 respondents (Statistics Canada, 1998). 
These respondents are followed-up every two years and may remain in the survey 
for up to twenty years. 
The interview questionnaire was administered using computer-assisted 
interviewing (CAI), which customizes the flow of the questionnaire based on the 
answers provided by the respondent. In Cycle 1, the majority of interviews were 
conducted in person. Starting from Cycle 2, interviews were typically conducted by 
telephone. Interviews were conducted in person only if the respondent did not have 
a telephone, if a personal visit was made in the course of tracing the respondent, if 
the respondent had moved to a health institution, or upon request. The total 
interview time averaged one hour per household. Proxy reporting was allowed for 
the General component questions, for longitudinal respondents younger than 12, 
and for longitudinal respondents older than 12 for reasons of illness or incapacity. 
The effect of non-response is a major source of non-sampling errors in the 
survey. Non-response may be due to refusals, failure to trace, or lack of a 
household member able to provide the information. In 1994/1995,17,276 of the 
20,095 in-scope persons selected to form the longitudinal panel responded, a 
response rate of 86.0%. The response rates for subsequent cycles, based on these 
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17,276 members, were 92.8% for Cycle 2 (1996/97), 88.2% for Cycle 3 (1998/99), 
84.8% for Cycle 4 (2000/01), 80.6% for Cycle 5 (2002/03), and 77.4% for Cycle 6 
(2004/2005). 
The NPHS sample design described above is a complex sampling procedure 
that involves non-independent and unequal probabilities of selection. With such a 
design, sampling weights are needed to obtain unbiased estimates of population 
parameters. The respondent's sampling weight reflects the number of persons in 
the population that this individual represents. It is calculated as the inverse 
probability of selection, further adjusted for non-response and post-stratification (i.e., 
to match Census counts by province, age, and sex) so that together the weights sum 
to known population totals. These weights are necessary to construct population 
totals or other point estimates. The NPHS creates five sets of weights 
corresponding to five subsets of respondents. 
The survey weights produce the correct point estimates, but do not account 
for the design effects of stratification and clustering, which generally lead to 
underestimation of the standard errors of point estimates (Roberts, Kovacevic, 
Gentleman, & Phillips, 1999). To account for the design effects, Statistics Canada 
applied a replication method called the bootstrap. This method involves repeatedly 
drawing with replacement simple random samples, called replicates, from the full 
sample. A point estimate is calculated for each replicate and the variability among 
these replicate estimates is used to obtain the variance for the full sample. In the 
NPHS, the sampling weights for each record in a replicate is recalculated and 
adjusted in the same way as the sampling weights to produce a bootstrap weight 
variable. This procedure ensures that the variance estimates also take into account 
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the weight adjustments (Brick, Morganstein, & Valliant, 2000). The NPHS typically 
draws 500 replicates to produce 500 bootstrap weight variables. These bootstrap 
weight variables can be used to produce variance estimates in some of the software 
packages that handle survey data, such as WesVar, which was used in this thesis. 
Thesis Sample and Design 
The longitudinal cohort of the NPHS was selected in 1994/1995 and included 
17,276 persons from all ages. At baseline (1994/1995), 5,404 of these longitudinal 
respondents were 50 years and older. The analyses were based on data for the 
4,595 respondents who were 50 and older at baseline and whose vital status in 
Cycle 6 (2004/2005) could be determined (Figure 1). To reduce the effects of 
attrition, this thesis used a subset of cycles (Cycle 1 and 6) from a respondent as the 
unit of analysis rather than considering all cycles from a respondent. This increased 
the thesis sample size as some respondents who refused to participate in cycles 2, 3, 
4, or 5 participated in Cycle 6. Data collected on the covariates during Cycle 1 
served as the baseline from which to predict health status in Cycle 6, including 
mortality, psychological distress, and functional health. For the mortality analysis, 
only the respondents with complete data on all variables required for that analysis 
(i.e., all baseline covariates and vital status in Cycle 6) were included. The analyses 
of functional health and psychological distress were based on surviving respondents 
who had complete data on all baseline covariates, as well as scores on both 
functional health and psychological distress at follow-up. Appendix A lists variables 
from the NPHS master files used as covariates and health outcomes in this thesis. 
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Respondents aged 2 50 at 
baseline 
(N =5,404) 
Respondents with known vital 
status at follow-up 
(n = 4,595) 
Non-respondents 
(n = 809) 
Living 
(n = 3,121) 
Deceased 
(n= 1,474) 
Valid for mortality 
analysis 
{n = 2,800) 
Valid for mortality 
analysis 
(n = 1,307) 
Valid for mental and 
functional health analyses 
(n = 2,438) 
Sample for mental and 
functional health analyses 
(n = 2,438) 
Sample for 
mortality analysis 
(n = 4,187) 
Figure 1. National Population Health Survey sample selection (1994/1995) and follow-up 
(2004-2005), Canada. Respondents with complete data on all required variables were valid 
for a particular analysis. 
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Measurement of Alcohol Consumption 
The NPHS questionnaire asked a series of questions related to past and 
current alcohol consumption. Respondents who answered negative to the question 
"Did you ever have a drink?" were lifelong abstainers in this thesis. Respondents 
who had at least one drink in the past 12 months (current drinkers) were asked how 
many drinks they had, on each day, in the week prior. Total past week alcohol 
consumption was used to categorize these current drinkers. In this thesis, 
respondents were classified as lifelong abstainer, former drinker (drank previously 
but not in the past year), occasional drinker (0 drinks/week), light drinker (1-7 
drinks/week), moderate drinker (8-14 drinks/week), and heavy drinker (£15 
drinks/week). In the NPHS, a drink is 13.6 g of alcohol and refers to one beer, one 
glass of wine, or 1.5 ounces of liquor. 
Stability of Alcohol Consumption 
Most studies of the effects of alcohol on health outcomes in older populations 
have been based on a single assessment of alcohol intake at a particular time point. 
Some studies have justified this approach by noting that the percentage of people 
who were in the same consumption category at baseline and follow-up was quite 
high (e.g., Byles, Young, Furuya, & Parkinson, 2006; Doll et al., 1994; Thun et al., 
1999). Other studies have attempted to examine the effects of stability and changes 
in drinking. One study found similar results when the analyses were restricted to the 
71% of elderly people whose alcohol intake was stable over a 5- to 7-year period 
(Mukamal et al., 2003). Other studies of alcohol intake among adults found that 
certain types of changes in intake were associated with changes in risks or benefits, 
although results were not consistent across studies (Fillmore et al., 2003; Goldberg 
11 
et al., 1994; Granbaek et al., 2004; Lazarus, Kaplan, Cohen, & Leu, 1991; Paganini-
Hill, Kawas, & Corrada, 2007). 
In this thesis, 2,396 of the 2,438 surviving respondents included in the mental 
and functional health analyses had data on alcohol consumption in both Cycle 1 and 
Cycle 2, providing a short-term measure of stability in drinking. Of these 2,396 
respondents, 2,225 (93%) remained in the same or an adjacent drinking category 
over the two-year period. This thesis was unable to assess effects of changes in 
drinking over time due to the small number of respondents in most categories of 
change. However, a sensitivity analysis, using alcohol consumption averaged over 
Cycle 1 and Cycle 2, was conducted to account for individual variation in alcohol 
intake over time. 
Measures of Health Outcomes 
Mortality. Over the 10 year follow-up period, a total of 1,474 deaths occurred 
among respondents aged 50 years and older. Eighty-five percent (n = 1,250) were 
confirmed against the Canadian Vital Statistics Death Database. This thesis 
included all deaths, whether confirmed or not, in the analyses of mortality risk. 
Psychological distress. In the NPHS, one of the indicators of mental health is 
the distress scale (Statistics Canada, 2006b), which is now known as the Kessler 6-
item Psychological Distress Scale (K6) (Appendix B). The NPHS used the simple 
scoring method that codes each of the six questions 0-4 and sums over all questions 
to obtain a 0-24 scale (Pratt, Dey, & Cohen, 2007). The K6 was developed by 
Kessler and colleagues (2002) using general population samples, with the goal of 
creating a short dimensional measure of non-specific psychological distress, as 
compared to disorder-specific diagnostic measures. The conceptualization was 
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based on the finding that most symptoms of a wide range of mental disorders load 
highly on a first principal factor. The K6 therefore seeks to capture this core 
dimension of generalized distress. It was also designed to contain questions with 
maximum precision in the 90th-99th percentile range of the general population 
distribution of psychological distress in order to distinguish people with severe and 
less severe mental disorders for medical and policy planning purposes. The close 
agreement between the K6 and Composite International Diagnostic Interview (CIDI) 
suggests that the scale may be useful in identifying people with subclinical disorders, 
in addition to measuring the severity of diagnosed disorders (Cairney, Veldhuizen, 
Wade, Kurdyak, & Streiner, 2007). 
Cronbach alpha internal consistency reliability coefficients (calculated by 
averaging the intercorrelations of all items) were 0.89 in the Australian National 
Psychological Distress Survey and a US national telephone survey, and 0.92 in the 
US National Health Interview Survey (Kessler et al., 2002). A version of K6 with a 
modified reference period ("the one month in the past year when you were at your 
emotional worst") has a similar level of internal consistency (Cronbach a = .89) in a 
sample of residents of Boston, Massachusetts (Kessler et al., 2003). This modified 
version was also found to correlate highly with the CIDI-SF (Short-Form) (r= 0.65) 
and the World Health Organization Disability Assessment Schedule (WHO-DAS) (r = 
0.67). Both the K6 and CIDI-SF screen for DSM-IV mental disorders, while the 
WHO-DAS screens for activity limitations associated with these disorders (Kessler et 
al., 2003). 
Studies have examined the screening potential of the K6 for any mood or 
anxiety disorder (Furukawa, Kessler, Slade, & Andrews, 2003; Kessler et al., 2002) 
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and for major depression specifically (Cairney et al., 2007), in the general population. 
Using receiver operating characteristic (ROC) analysis, Cairney and colleagues 
(2007) found that the K6 performed very well as a predictor of 1- and 12-month 
depression, with areas under the curve (AUC) of 0.93 and 0.86, respectively. The 
AUC is one measure of discrimination and is the percentage of randomly drawn 
pairs of case and noncase for which the case has a higher score (Fawcett, 2004). 
ROC analyses also demonstrated good performance of the K6 in predicting 12-
month anxiety disorders, mood disorders, and non-affective psychosis assessed by 
the Structured Clinical Interview for DSM-IV (AUC: 0.88; Kessler et al., 2002), and 
12-month anxiety and mood disorders assessed by the CIDI (AUC: 0.89; Furukawa 
et al., 2002). Furukawa and colleagues (2002) also showed that the K6 
outperformed the 12-question General Health Questionnaire (GHQ-12), the current 
standard for psychological distress screening. 
Functional health. Functional health status was assessed by the Health Utility 
Index Mark III (HUI3), which is a generic health status or health-related quality of life 
(HRQL) measure that synthesizes both quantitative and qualitative aspects of health. 
The HUI3 describes the respondent's overall functional health on eight selected 
attributes: vision, hearing, speech, mobility/ambulation, dexterity, cognition, emotion, 
and pain, with five or six levels of functioning per attribute (Feeny et al., 2002). Each 
of all the possible combinations of levels, one from each attribute, represents a 
unique health state (Boyle, Furlong, Feeny, Torrance, & Hatcher, 1995; Furlong, 
Feeny, Torrance, & Barr, 2001). Utility scoring functions convert a combination of 
levels into a single summary HRQL score. The HRQL scores range from -.360 
(state worse than death), to 0.00 (dead), to 1.00 (fully healthy state). The utility 
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functions are derived based on preference (i.e., value or utility) scores obtained from 
a community sample. Utility scores thus represent mean community preferences for 
health states (Feeny et al., 2002; Furlong, et al., 2001; Horsman, Furlong, Feeny, & 
Torrance, 2003). 
Using an intra-class correlation coefficient (ICC), the 12- to 49-day (mean = 
31.1) test-retest reliability of the overall HRQL score was 0.77 in a sample of 
individuals from the Canadian General Social Survey. Studies on clinical 
populations have found a two-week test-retest reliability of 0.75 for patients with mild 
dementia (Naglie et al., 2006), three-month test-retest reliability of 0.72-0.77 for 
patients with hip fracture (Jones, Feeny, & Eng, 2005), and one-week test-retest 
reliability of 0.84 for patients undergoing breast reduction surgery (Thoma, Sprague, 
Veltri, Duku, & Furlong, 2005). Validity of the HUI3 has been assessed in many 
general and clinical populations. For example, overall HRQL scores were found to 
be consistent with expectations for disease or health states, or changes in health 
status over time, among patients with stroke and/or arthritis (Grootendorst, Feeny, & 
Furlong, 2000), patients with psychosis (Tempier & Pawliuk, 2007), and respondents 
with various chronic illnesses in general population health surveys (Asakawa, 
Rolfson, Senthilselvan, Feeny, & Johnson, in press; Kopec, Williams, To, & Austin, 
2000; Kopec, Schultz, Goel, & Williams, 2001; Maddigan, Feeny, Majumdar, Farris, 
& Johnson, 2006; Mo, Choi, Li, & Merrick, 2004). 
Measures of Other Baseline Covariates 
Several socio-demographic and health-related variables were selected as 
covariates: age (continuous), sex, marital status (alone, married/living with partner), 
education (<secondary graduation, >secondary graduation), self-rated general 
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health (poor/fair, good/very good/excellent), chronic condition (yes, no), smoking 
(current, never/former), and social support (low, high). Marital status was recoded 
as a dichotomous variable into married or living with partner (now married, common-
law, and living with a partner) or alone (never married, widowed, separated, and 
divorced). The dichotomous measure of chronic condition was created based on 
whether the respondents had been diagnosed with any one or more of the following 
conditions: high blood pressure, diabetes, heart disease, cancer, stroke effects, or 
dementia. Social support was assessed at baseline using the 4-item perceived 
social support index (have someone they can confide in; someone they can count on; 
someone who can give them advice; and someone who makes them feel loved), 
defined as low if the respondent answered negative to one or more of these items. 
Baseline scores on psychological distress and functional health were also included 
as covariates in all adjusted analyses. Previous studies indicated that most of these 
variables were associated with health outcomes in the NPHS (e.g., Shields & Martel, 
2006; Wilkins, 2006) and all, excepting social support, are typically considered as 
potential confounders in the literature. Variables related to social support are less 
extensively examined. As mentioned previously, moderate alcohol consumption has 
been associated with a reduced risk for many diseases, even after controlling for 
socio-demographic factors. However, fewer studies control for social factors, some 
of which also have a U- or J-shaped relationship with alcohol consumption (Skog, 
1996). In most western countries, moderate drinking is the norm, and for this reason 
both heavy drinkers and abstainers may have weaker social networks than moderate 
drinkers. Social integration should thus be considered as a potential confounder of 
the relationship between alcohol consumption and health. 
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Statistical Analyses 
Baseline characteristics. The thesis used analysis of variance (ANOVA) or 
the second order Rao-Scott adjusted chi-square test to examine baseline differences 
in the selected covariates between respondents with missing data and those with 
complete data, and to compare baseline characteristics across the six drinking 
categories. Because the significance levels of the Pearson chi-square test are 
usually inflated under cluster sampling, the Pearson chi-square statistic was 
modified based on a procedure developed by Rao and Scott (1981, 1984). This test 
statistic has been shown to more closely approximate a central chi-square 
distribution than a simpler approximation procedure that is also used in WesVar 
(Thomas, Singh, & Roberts, 1996; Westat, 2007). 
Health outcomes. The relationship between alcohol consumption and 
mortality was examined using logistic regression. Using lifelong abstainers as the 
reference group (e.g., Klatsky, Armstrong, & Friedman, 1990; Mukamal et al., 2003; 
Thun et al., 1997), odds ratios (OR), with 95% confidence intervals, for mortality 
were calculated. The regression models included age, sex, marital status, education, 
general health, chronic condition, smoking, social support, psychological distress, 
and functional health as covariates. To explore possible effect modification, 
analyses were repeated within strata of age (^ 64 and £ 65 years). 
Analyses of change in psychological distress and functional health followed 
the method used by Stampfer and colleagues (2005). For each respondent, the 
change in psychological distress from Cycle 1 to Cycle 6 was calculated by 
subtracting follow-up from baseline scores. Respondents who were in the lower 
10% of change scores (the 10% that showed the greatest increase) were 
17 
categorized as having experienced a substantial increase in psychological distress. 
Logistic regression then estimated the OR for a substantial increase in psychological 
distress for each drinking category in relation to lifelong abstainers. The OR for a 
substantial decline in functional health was calculated in a similar way. Specifically, 
respondents who were in the upper 10% of change scores (the 10% that showed the 
most decline) were defined as having experienced a substantial decline in functional 
health. The regression models included all selected covariates, including baseline 
scores. Baseline scores were controlled for because those with perfect baseline 
scores (a score of zero for psychological distress and 1.36 for functional health) had 
no room for improvement and may therefore change more simply because of 
regression to the mean (Ganguli et al., 2005; Stampfer et al., 2005). Analyses were 
repeated in separate age strata, with a substantial increase in psychological distress 
defined as an increase score that was in the worst 10 percent of the age-specific 
distribution of increase scores. Likewise, a substantial decline in functional health 
was defined as a decline score that was in the worst 10 percent of the age-specific 
distribution of decline scores. The overall significance of these models was 
determined by an adjusted Wald Ftest that accounts for the design effects (Archer, 
Lemeshow, & Hosmer, 2008). Given the limited power due to small samples, 
especially of heavy drinkers, and to facilitate cross-study comparisons, odds ratios 
will be interpreted whether or not they are significant, as was done in the studies by 
Goldberg and colleagues (1994) and Rehm and Sempos (1995). 
Recoding and computation of variables were done in SPSS version 15 (SPSS 
Inc., Chicago, IL, USA). To account for the survey design effects, all analyses were 
performed in WesVar version 4.3 (Westat Inc., Rockville, MD, USA) using the 
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bootstrap weight variables provided by the NPHS. A p value of < 0.05 was 
considered statistically significant. Statistics Canada recommends researchers to 
verify the quality of total or proportion estimates with the coefficient of variation 
(estimate/standard deviation of estimate). The estimates of proportion marked with 
a superscript "d" in Table 1 and "b" in Table 2 had a coefficient of variation between 
16.6% and 33.3%, indicating high sampling variability associated with the estimate. 
Statistic Canada does not recommend releasing estimates with a coefficient of 
variation greater than 33.3%. Odds ratios were not reported if the bootstrap 
estimate of the standard error of the coefficient, B, was unstable. 
Results 
Baseline Characteristics 
Of the 5,405 respondents selected to form the longitudinal panel at Cycle 1 
(1994/1995), 4,595 completed the baseline interview and had known vital status at 
10-year follow-up (2004/2005; see Figure 1). A total of 4,187 had complete data on 
all baseline covariates. ANOVA and adjusted chi-square tests were conducted to 
determine if these respondents differed from those without complete data in baseline 
characteristics. Table 1 shows that, compared to respondents with complete data, 
those who dropped out or had missing data on baseline covariates were younger, 
more likely to be men, and had poorer self-rated general health. Baseline mental 
and functional health scores and the distribution of marital status, education, chronic 
condition, smoking status, social support, and alcohol consumption levels did not 
differ between the two groups. 
At baseline, the mean age of persons aged 50 years and over with complete 
data was 64.5 years {SE= 0.2). The majority were women (55.6%), were married or 
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Table 1 
Baseline Characteristics of Respondents According to Missing Status (Bootstrapped Data) 
Characteristics (no. of cases) Complete (n = 4187)a Missing13 p° 
Age, y (1217) 
Sex (1217) 
Women 
Men 
Marital status (1215) 
Married/with partner 
Alone 
Education (1199) 
^secondary graduation 
<secondary graduation 
General health (1077) 
Good/very good/excellent 
Poor/fair 
Chronic condition (1206) 
No 
Yes 
Smoking (1072) 
Never/former 
Current 
Social support (788) 
Low 
High 
Psychological distress (786) 
Functional health (1003) 
Alcohol consumption 
Lifelong abstainer 
Former drinker 
Occasional drinker 
Light drinker 
Moderate drinker 
Heavy drinker 
64.5 (0.2) 
55.6 (0.7) 
44.4 (0.7) 
69.1 (0.9) 
30.9 (0.9) 
56.8(1.0) 
43.2(1.0) 
80.3 (0.8) 
19.7(0.8) 
64.1 (1.0) 
35.9(1.0) 
79.0 (0.8) 
21.0 (0.8) 
20.8 (0.8) 
79.2 (0.8) 
2.8(0.1) 
0.80(0.01) 
11.2(0.6) 
19.0(0.7) 
30.0 (0.9) 
29.2 (0.9) 
7.2 (0.5) 
3.4 (0.4) 
62.7 (0.3) 
49.7(1.8) 
50.3(1.8) 
71.3(1.6) 
28.7(1.6) 
52.8 (2.0) 
47.3 (2.0) 
76.0(1.7) 
24.0 (1.7) 
63.2 (1.9) 
36.9 (1.9) 
76.7 (1.7) 
23.3(1.7) 
25.2 (2.2) 
74.8 (2.2) 
2.8 (0.2) 
0.81 (0.01) 
14.5(1.6) 
17.8(1.6) 
30.6(1.9) 
26.3(1.7) 
7.1(1.1) 
3.7 (0.7)d 
<0.001 
0.01 
0.23 
0.08 
0.02 
0.64 
0.22 
0.08 
0.78 
0.40 
0.29 
Note. Means (standard errors) are shown for continuous variables and proportions (standard 
errors) for categorical variables. 
Respondents with complete data are those who had data on all baseline covariates and for 
whom vital status was known at follow-up (n = 4187). 
bNumber of respondents with some missing data for whom data on the characteristic was 
available was indicated by the number of cases in bracket in the first column. 
°Derived from one-way ANOVA for continuous variables and x2 test for categorical variables. 
"•Coefficient of variation 16.6% to 33.3%. 
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living with a partner (69.1%), had a secondary school education or more (56.8%), 
had good to excellent self-rated general health (80.3%), had no selected chronic 
condition (64.1%), were non-smokers (79.0%), and had high level of social support 
(79.2%). Their mean scores were 2.8 (SE= 0.1) on the Psychological Distress 
Scale and 0.80 (SE= 0.01) on the Health Utility Index. Non-drinkers were 30.2% of 
the population. About 70% of current drinkers consumed on average no more than 7 
drinks per week. 
ANOVA and adjusted chi-square tests were also performed to examine 
baseline differences across the six drinking categories (Table 2). On average, 
alcohol consumption was associated with younger age, male sex, a greater 
likelihood of being married/with partner, an absence of selected chronic conditions, 
and less psychological distress, and positively related to education, general health, 
smoking, and functional health. Level of social support did not differ significantly 
across drinking categories. 
Alcohol Consumption and Health Outcomes 
During the 10 years of follow-up, 1,307 of the 4,187 respondents died. Table 
3 shows the results from unadjusted and adjusted logistic regression analyses that 
were performed to examine the association between alcohol consumption and 10-
year mortality. In the unadjusted logistic regression model, with alcohol consumption 
as the predictor and mortality as the outcome, occasional, light, and moderate 
drinkers had significantly reduced mortality risk compared to lifelong abstainers. The 
lowest risk was found among light drinkers (OR = 0.49, 95% CI = 0.37-0.65). A 
logistic regression analysis adjusting for all covariates was then performed. The 
overall test of significance showed that the full model was statistically significant 
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against the constant-only model, adjusted Wald /=(15, 486) = 33.81, p < .05. In the 
adjusted model, the risks for occasional, light, and moderate drinkers were closer to 
the null, with OR = 0.79 (95% CI = 0.55-1.12) for light drinkers; however, heavy 
drinkers had an elevated risk, albeit non-significantly (OR = 1.63, 95% CI = 0.91-
2.92). Former drinkers were not at a higher risk for mortality. In age-stratified 
analyses, in middle-aged persons (adjusted Wald F[15, 486] = 7.13, p < .05), the 
lowest risk was observed among moderate drinkers (OR = 0.74, 95% CI = 0.28-1.98) 
In contrast, in elderly persons (adjusted Wald F[15, 486] = 15.60, p < .05), risk was 
lowest among light drinkers (OR = 0.73, 95% CI = 0.46-1.14). In all cases, however, 
the adjusted OR had corresponding CIs that overlapped one. Appendix C shows the 
relationship between the other covariates and mortality. 
Among the surviving respondents, 2,438 had complete data on psychological 
distress and functional health in Cycle 6 and were included in the analyses of these 
two health outcomes. The association could not be examined for heavy drinkers and 
elderly moderate drinkers due to small sample sizes. Table 4 presents results from 
the unadjusted and adjusted analyses of the risk of a substantial increase in 
psychological distress according to alcohol consumption (see Appendix D for risk 
according to other covariates in the multivariate equation). In general, adjusting for 
the covariates did not substantially change the magnitude of the OR in the analyses. 
The adjusted model was statistically significant against the constant-only model, 
adjusted Wald F(15, 486) = 2.20, p < .05. In the adjusted analysis, former and 
current drinkers were at non-significantly lowered risk of experiencing an increase in 
psychological distress, as compared with lifelong abstainers. In age-stratified 
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analyses, similar results were observed in middle-aged persons (adjusted Wald F[15, 
486] = 2.02, p < .05). However, all OR had corresponding CI that contained one. In 
contrast, in elderly persons, former and current drinkers had higher risk than 
abstainers, but the overall fit of the regression model was not significant, adjusted 
Wald F(15, 486) = 0.74, p = .74. 
The magnitude of the risks for a substantial decline in functional health was 
similar in unadjusted and adjusted models (Table 5). The overall test of significance 
showed that the full model was statistically significant, adjusted Wald F(15, 486) = 
6.68, p < 0.05. The adjusted analysis showed that the risks were lower among 
former and current drinkers. This reduction in risk as compared with abstainers was 
significant in occasional (OR = 0.45, 95% CI = 0.24-0.85) and light drinkers (OR = 
0.26, 95% CI = 0.13-0.52). Age-stratified adjusted analyses showed that in middle-
aged persons (adjusted Wald F[15, 486] = 3.11, p < .05), the lowest risk was found 
in light drinkers (OR = 0.23, 95% CI = 0.10-0.52) and moderate drinkers (OR = 0.23, 
95% CI = 0.07-0.83). Occasional drinkers also had significantly reduced risk 
compared to abstainers (OR = 0.27, 95% CI = 0.12-0.63). In contrast, in elderly 
persons (adjusted Wald F[15, 486] = 2.53, p< .05), occasional drinkers had the 
lowest risk (OR = 0.49, 95% CI = 0.14-1.67) among current drinkers. However, 
modeling of risks in elderly persons had limited power, with all corresponding 
confidence intervals overlapping one. 
Sensitivity Analyses 
Sensitivity analyses were performed to test the robustness of the findings. To 
account for individual variation in alcohol intake, alcohol intake was averaged over 
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Cycle 1 and Cycle 2 for current drinkers (Emberson, Shaper, Wannamethee, Morris, 
& Whincup, 2005; Lang, Guralnik, Wallace, & Melzer, 2007a). Current drinkers were 
re-categorized as in the main analyses according to average alcohol intake, and 
lifelong abstainers and former drinkers were those who remained in the same 
drinking category in both cycles. Adjusted logistic regression analyses of the risk for 
increase in psychological distress and functional health decline according to this new 
classification were repeated for the total sample (n = 1,898; Table 6). The overall fit 
of the new model of risks for increase in psychological distress was not significant, 
adjusted Wald F(15, 486) = 1.55, p = 0.08. The estimates of odds were also 
different from those in the main analysis, suggesting that there is no consistent 
pattern of association between alcohol consumption and increase in psychological 
distress. The new model of risks for functional health decline was statistically 
significant, adjusted Wald F(15, 486) = 5.03, p < 0.05, and produced results for 
current drinkers similar to those in the main analysis. 
Discussion 
Association with Mortality 
This thesis assessed the relation of alcohol consumption to mortality and 
changes in psychological distress and functional health status in a population-based 
sample of older persons. In mortality analyses, there were, albeit nonsignificant, an 
overall protective effect of light-to-moderate drinking and a harmful effect of heavier 
drinking on total mortality, compared to lifetime abstinence. Specifically, the 
analyses revealed a beneficial effect of moderate drinking in middle-aged persons 
and of light drinking in elderly persons on total mortality. On average, former 
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drinkers had no higher risk for mortality than lifelong abstainers. 
Few studies linking alcohol consumption to mortality have separated former or 
occasional drinkers from lifelong abstainers, making comparisons with this thesis 
difficult. However, in this thesis, neither former drinkers nor occasional drinkers 
were at increased risk as compared with lifelong abstainers. A previous 23-year 
prospective study of male British doctors aged 48 to 78 years found that overall 
mortality rate was significantly lower in the group consuming an average of 2-3 units 
(units « 8 g) per day than in non-drinkers (Doll et al., 2005). When long-term and 
recent ex-drinkers were separated from never-drinkers, it was found that recent ex-
drinkers had significantly higher mortality rates than current drinkers, whereas long-
term ex-drinkers had rates similar to never-drinkers. Furthermore, when recent ex-
drinkers were combined with the current drinkers, the combined group still had a 
significantly reduced overall mortality rate compared to the combined group of never-
drinkers and long-term ex-drinkers. 
The few studies that have stratified by age have revealed similarities as well 
as some inconsistencies in the effects of alcohol consumption on mortality in middle-
aged and elderly people. A previous study found a beneficial effect of light-to-
moderate drinking on 10-year all-cause mortality rate in those 50 to 59 and 60 to 64 
years old (Marmot et al., 1981). Another study found this relation to be stronger 
among persons younger than 50 years and relatively weak among those 60 years 
and older (Klatsky et al., 1981). In a large US representative cohort, alcohol 
consumption exhibited a positive linear relationship with mortality for those aged 25 
to 59 years and a non-significant U-shape for those 60 years and over (Rehm & 
Sempos, 1995). A study of Japanese-American men aged 51 to 75 years revealed a 
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non-significant J-shaped relation between alcohol consumption and mortality rates 
over 15 years in both middle-aged and elderly men. However, in middle-aged men, 
the protective effect on total mortality was associated with light drinking (1-14 ml_ per 
day), whereas moderate (15-39 ml_ per day) elderly drinkers showed a lower 
mortality rate (Goldberg et al., 1994). In contrast, in this thesis the nadir of the J was 
higher in the elderly than in the middle-aged. Nonetheless, overall these findings 
suggest a protective effect of low to moderate alcohol consumption on total mortality. 
Some considerations, however, require cautious interpretation of the findings 
from this thesis. Moderate and heavy drinking was uncommon in this population 
(<11%); consequently, there may not be enough differences among people to make 
good comparisons. The relatively small number of moderate and heavy drinkers 
also increased the scope for random variation in observed rates. Indeed, in this 
thesis, as well as in the study by Goldberg and colleagues (1994), the risk estimates 
for total mortality are not significantly different from 1. Thus, random variations 
cannot be excluded as an alternative explanation. 
Association with Increase in Psychological Distress 
Even if mortality rates in older people who drink light-to-moderately are not 
reduced, it may nonetheless be that alcohol consumption has a positive effect on 
their physical or mental health, or quality of life. This thesis also aimed to determine 
whether alcohol consumption is related to two other summary measures of health 
status besides mortality. Among the surviving respondents in the NPHS, it was 
found that overall former, occasional, light, and moderate drinking at baseline was 
non-significantly associated with lower rates of a substantial increase in 
psychological distress over 10-year follow-up than lifelong abstinence. Stratified 
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analyses showed that this relationship only held in middle-aged persons, whereas in 
elderly persons, former and current drinkers had greater likelihood of experiencing a 
substantial increase in psychological distress. 
Inconsistencies were also seen in previous studies linking alcohol 
consumption to anxiety and depression. A meta-analysis of eight longitudinal 
studies suggests that alcohol use was associated with depressive symptoms (Hartka 
et al., 1991), but more recent longitudinal studies have failed to confirm an 
association (Moscato et al., 1997; Wang & Patten, 2001). In a prospective study of 
persons aged 50 and over, Lang, Wallace, Huppert, and Melzer (2007b) found that 
those consuming >1 to 2 drinks per day had fewer depressive symptoms, whereas 
abstinence was associated with more depressive symptoms, compared to those 
consuming no more than one drink per day. Never drinkers and ex-drinkers were 
not significantly different in the number of depressive symptoms. In contrast, 
Haynes and colleagues (2005) showed consistent associations between abstinence 
(no alcohol use in the past 12 months) and reduced odds of developing anxiety and 
depression in adults aged 16 to 74 years. In this thesis, although the level of 
psychological distress differed significantly across the drinking groups at baseline, 
the multivariate analyses suggested that changes in psychological distress over time 
may have a complex relationship with alcohol consumption and other measured or 
unmeasured variables. Indeed, in the main multivariate analysis, the only significant 
independent predictors of a substantial increase in psychological distress were 
current smoking and baseline psychological distress score (Appendix D). More 
studies are thus needed to identify determinants of changes in distress over time. 
Association with Functional Health Decline 
This thesis found that on average occasional and light drinkers were 
significantly less likely to have a substantial decline in functional health status than 
lifelong abstainers. Former and moderate drinkers were also at reduced risk of 
functional health decline, although non-significantly. When the analyses were 
stratified for age, occasional-to-moderate alcohol consumption significantly protected 
against functional health decline in middle-aged persons. There were also trends, 
although nonsignificant, for a protective effect of alcohol consumption in elderly 
persons. In both age groups, former drinkers were at non-significantly reduced risk 
of a substantial decline in functional health compared to lifelong abstainers. 
Of the few prospective studies linking functional health outcomes to alcohol 
consumption in older adults, associations were seen between excessive (Perreira & 
Sloan, 2002), no, or rare consumption (Byles et al., 2006; Lang et al., 2007a; Wang 
et al., 2002) and poorer functional outcome, supporting a protective effect of 
moderate alcohol consumption on functional status. However, none of these studies 
have separated former drinkers from lifelong abstainers. In this thesis, former 
drinkers had non-significantly lowered risk of functional health decline. Whether this 
is a result of former drinkers having the poorest functional health at baseline is 
unclear. Likewise, it is unclear to what extent the grouping of former drinkers with 
lifelong abstainers would change the estimate of risk for functional health decline 
among the current drinkers in this thesis. 
Possible Mechanisms 
Although there remain questions about methodology used in epidemiologic 
studies linking moderate alcohol consumption and lowered mortality, clinical trials 
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and experimental studies have provided a plausible biological basis for a causal 
relation. A meta-analysis of experimental studies showed that alcohol favorably 
affects lipid and thrombolytic profiles. In particular, alcohol increases high density 
lipoprotein (HDL) cholesterol and apolipoprotein Al (the main component of HDL 
particles) concentrations, and decreases plasma fibrinogen (a coagulant) 
concentrations (Rimm et al., 1999). In addition, moderate alcohol consumption may 
increase insulin sensitivity and protect against inflammation, a process implicated in 
the development of atherosclerosis (Kolovou, Salpea, Anagnostopoulou, & 
Mikhailidis, 2006). Several reviews have described putative physiological 
mechanisms by which alcohol affects HDL cholesterol levels, haemostatic factors, 
and inflammation (Agarwal, 2002; Imhof & Koenig, 2003; Kolovou et al., 2006). The 
beneficial effect of alcohol on these underlying biological mechanisms may explain 
the link of alcohol consumption to CHD and mortality. In contrast, the mechanism by 
which alcohol consumption affects other health outcomes is less clear. 
Cardiovascular risk factors have been shown to be associated with functional health 
decline (Stuck et al., 1999). It is therefore possible that as with mortality, alcohol 
affects functional health status through the mechanism for cardiac protection (Lang 
et al., 2007a). In this thesis, functional health status was a significant predictor of 
10-year mortality. It may be that alcohol imparts its benefit on mortality and 
functional health through the same biological mechanism. 
Limitations 
This thesis had several limitations. The first relates to the potential 
imprecision in the measurement of alcohol consumption. Although this may stem in 
part from selection bias (i.e., heavy drinkers are less likely to participate), self-reports 
of alcohol use tend to underestimate actual use, based on sales figures, (Feunekes, 
van 't Veer, van Staveren, & Kok, 1999; Poikolainen, 1995). However, self-report 
methods have been found to be satisfactory in ranking individuals according to 
alcohol intake (Feunekes et al., 1999). Thus, while this thesis may not estimate the 
actual intake level, it may still validly identify associations between alcohol intake 
and health outcomes. 
Besides underreporting, misclassification leading to random error is another 
concern. The NPHS uses an actual intake approach that asks the respondent to 
recall actual day-to-day alcohol intake for the past week. This approach generally 
gives more accurate estimates of actual intake over the short specified period than 
the usual intake approach that asks the respondent to estimate his or her usual 
intake over a long period of time (Poikolainen, 1995, but see Feunekes et al., 1999). 
On the other hand, because of variation in intake over time, this actual intake 
approach may result in relatively more misclassifications and random errors 
(Poikolanien, 1995). Even the determination of lifelong abstainers is subject to 
measurement error. In the data reported in this thesis, cross-tabulation of drinking 
status at Cycle 1 and Cycle 2 showed that a small percentage of former drinkers at 
Cycle 1 were classified as lifelong abstainers at Cycle 2. These measurement errors 
may have weakened the observed association between alcohol consumption and 
health outcomes. 
Secondly, as with all observational studies, there is always the possibility of 
residual or unmeasured confounding. This thesis included some major potential 
confounders, such as indicators of socio-demographic status and smoking. 
However, many of these covariates were crude measures of the variables of interest, 
dichotomized to maximize cell size and stability of estimate. It is also possible that 
uncontrolled confounding has contributed to the observed results. In particular, 
unmeasured confounding by lifestyle factors, such as dietary habits, has been a 
concern in literature linking alcohol use to health outcomes (Andreasson, 1998; 
Gronbaek, 2007; Jose, 2003). Unfortunately, information on diet was not collected 
until Cycle 2 of the NPHS. On the other hand, in this thesis, there may have been 
over-adjustment for some covariates that lie in the causal pathway between alcohol 
consumption and health outcomes. These may include hypertension and heart 
diseases, two of the selected chronic conditions controlled for in this thesis. 
Nevertheless, given the concern that lifelong abstainers include individuals who 
never started drinking due to illnesses, the conservative approach used in this thesis 
seems warranted. 
Related to the issue of residual confounding is the idea that lifelong 
abstainers may be unsuitable as a reference group because they have unrecognized 
morbidity and mortality risks (Wannamethee & Shaper, 1997). It has been argued 
that in societies in which drinking is the norm lifelong abstainers are a small group 
deviating in many important ways from the general population (Andreasson, 1998; 
Rehm et al., 2002). In addition, studies have found that the minority who abstain for 
ideological or religious reasons have lower mortality rates compared to the general 
population (e.g., Fonnebo, 1992). It is unclear whether or to what extent abstention 
contributes to the increased mortality among abstainers in general or to the 
decreased mortality among ideological abstainers (Andreasson, 1998). Examining 
the characteristics of various subgroups of lifelong abstainers in societies with 
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different drinking patterns is therefore important to the understanding of the effects of 
alcohol on health. 
Thirdly, although the NPHS is a population-based study, the respondents 
were community-dwelling, non-institutionalized older persons. Older adults not 
included in the survey may be less healthy or heavier drinkers. There may also be a 
survival cohort effect that occurred because individuals more vulnerable to the 
adverse effects of alcohol die prematurely from alcohol-augmented diseases. 
Consequently, the results of this thesis should be generalized to other populations 
with caution. 
Finally, this thesis had limited power to detect associations, as indicated by a 
lack of stability in the estimates of the relative odds. Due to small sample sizes, 
subgroup analyses that examine the effects of gender, changes in drinking pattern 
over time, or frequency of heavy drinking occasions could not be performed in this 
thesis. It is important to analyze gender effects, as some studies have found that 
gender modifies the association between alcohol intake and health outcomes (e.g., 
Elias, Elias, D'Agostino, Silbershatz, & Wolf, 1999; Wang, 2001; Zuccala et al., 
2001). Binge drinking typically occurs less often in older adults as compared to 
younger people, but it may still have a greater impact on health outcomes than total 
weekly or average daily consumption estimates. 
Conclusions 
Results from this national population study suggest a possible protective 
effect of alcohol consumption on total mortality and functional health decline over a 
10-year period in older middle-aged and elderly persons. Alcohol consumption did 
not show a clear pattern of relationship with increases in psychological distress. 
Given the observational nature and limited power of this thesis, the findings should 
be extrapolated with great caution. As many investigators have noted, moderate 
drinking should not be recommended to non-drinkers based on these positive 
findings because the optimal level for aggregate consumption is likely to be lower 
than that for individual consumption (Rose & Day, 1990; Skog, 1996). In addition, 
there have been few studies that examine the effects of non-drinkers taking up 
moderate drinking in older age. Nevertheless, the available evidence suggests that 
clinicians should not advise current light-to-moderate drinkers to cut down their 
consumption unless they have characteristics that predispose them to risk. 
Members of the public should also consider their own medical conditions and 
medication use before making a decision about continuing or changing their usual 
alcohol consumption based on these epidemiologic findings. Careful observational 
studies that include detailed information on changes in drinking patterns over time, 
past drinking history, and reasons for abstention and changes are needed to further 
understand the effects of alcohol consumption on health outcomes. 
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Appendix A 
Selected Variables from the National Population Health Survey Master Files 
Variable 
AL: Alcohol Use 
ALCnaDTYP 
ALCnDWKY 
CC: Chronic conditions 
CCC4_1F,J, L, M, 0, orR 
DH: Demographic and household 
DHC4 AGE 
DHC4 MAR 
SEX 
ED: Education 
EDC4D3 
GH: General health 
GHC4DHDI 
HS: Health status 
HSCnDHSI 
MH: Psychological distress 
MHCnDDS 
SP: Sample identifiers 
SP3A_STA 
SM: Smoking 
SMC4DTYP 
SS: Social Support 
SSC4D1 
Description 
Type of drinker (D)b 
Weekly total of alcohol consumed (D) 
High blood pressure, diabetes, heart 
disease, cancer, stroke effect, or dementia 
Age 
Marital status 
Sex 
Highest level of education - 4 levels (D) 
Health description index (D) 
Health Utility Index (HUI3) (D) 
Distress Scale (D) 
Status code after processing (e.g., 
deceased, fully completed, etc.) 
Type of smoker (D) 
Perceived social support index (D) 
Cycle 
1,2 
1,2 
1 
1 
1 
1 
1 
1 
1,6 
1,6 
6 
1 
1 
aPosition 4 of variable name indicates year/cycle variable appears, with 4 = Cycle 1 (94/95), 
6 = Cycle 2 (96/97), 8 = Cycle 3 (98/99), 0 = Cycle 4 (00/01), 2 = Cycle 5 (02/03), and A = 
Cycle 6 (04/05) 
bD = derived variables 
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Appendix B 
Interviewer-Administered Kessler 6-ltem Psychological Distress Scale 
a The next questions are about how you have been feeling during the past 30 days. 
About how often during the past 30 days did you feel nervous — would you say all of 
the time, most of the time, some of the time, a little of the time, or none of the time? 
1. All 
2. Most 
3. Some 
4. A little 
5. None 
8. (If volunteered) don't know 
9. (If volunteered) refused 
b During the past 30 days, about how often did you feel hopeless — all of the time, most 
of the time, some of the time, a little of the time, or none of the time? 
1. All 
2. Most 
3. Some 
4. A little 
5. None 
8. (If volunteered) don't know 
9. (If volunteered) refused 
c During the past 30 days, about how often did you feel restless or fidgety? (If 
necessary: all, most, some, a little, or none of the time?) 
LAN 
2. Most 
3. Some 
4. A little 
5. None 
8. (If volunteered) don't know 
9. (If volunteered) refused 
d How often did you feel so depressed that nothing could cheer you up? (If necessary: 
all, most, some, a little, or none of the time?) 
LAN 
2. Most 
3. Some 
4. A little 
5. None 
8. (If volunteered) don't know 
9. (If volunteered) refused 
e During the past 30 days, about how often did you feel that everything was an effort? (If 
necessary: all, most, some, a little, or none of the time?) 
1. All 
2. Most 
3. Some 
4. A little 
5. None 
8. (If volunteered) don't know 
9. (If volunteered) refused 
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f During the past 30 days, about how often did you feel worthless? (If necessary: all, 
most, some, a little, or none of the time?) 
1. All 
2. Most 
3. Some 
4. A little 
5. None 
8. (If volunteered) don't know 
9. (If volunteered) refused 
Adapted from "K6+ Interviewer-administered Questionnaire", National Comorbidity Survey. 
Retrieved April 26, 2007, from http://www.hcp.med.harvard.edu/ncs/k6_scales.php 
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Appendix C 
Predictors of Mortality 
Predictors 
Age 
Sex 
Women 
Men 
Marital status 
Married/with partner 
Alone 
Education 
^secondary 
<secondary 
General health 
Good/very good/excellent 
Poor/fair 
Chronic condition 
No 
Yes 
Smoking 
Never/former 
Current 
Social support 
High 
Low 
Psychological distress 
Functional health 
Alcohol consumption 
Lifelong Abstainer 
Former 
Occasional 
Light 
Moderate 
Heavy 
No. of cases 
4187 
2471 
1716 
2355 
1832 
2218 
1969 
3228 
959 
2556 
1631 
1631 
892 
3309 
878 
4187 
4187 
551 
913 
1250 
1075 
264 
134 
Adjusted odds ratio (95% CI) 
1.12(1.10-1.14) 
1.0 
2.17(1.75-2.69) 
1.0 
1.24(1.00-1.54) 
1.0 
1.05(0.83-1.32) 
1.0 
1.73(1.31-2.29) 
1.0 
1.74(1.36-2.21) 
1.0 
2.49(1.89-3.28) 
1.0 
1.22 (0.94-1.58) 
1.02 (0.98-1.05) 
0.41 (0.25-0.67) 
1.0 
1.01 (0.70-1.47) 
0.89(0.63-1.28) 
0.79(0.55-1.12) 
0.85(0.52-1.40) 
1.63(0.91-2.92) 
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Appendix D 
Predictors of a Substantial Increase in Psychological Distress and a Substantial 
Decline in Functional Health 
Adjusted odds ratio (95% CI) 
Predictors 
Age 
Sex 
Women 
Men 
Marital status 
Married/with partner 
Alone 
Education 
^secondary 
<secondary 
General health 
Good/very good/excellent 
Poor/fair 
Chronic condition 
No 
Yes 
Smoking 
Never/former 
Current 
Social support 
High 
Low 
Psychological distress 
Functional health 
Alcohol consumption 
Lifelong abstainer 
Former drinker 
Occasional drinker 
Light drinker 
Moderate drinker 
Heavy drinker 
No. of 
cases 
2438 
1502 
936 
1563 
875 
1477 
961 
2059 
379 
1674 
764 
1943 
495 
1980 
458 
2438 
2438 
234 
434 
770 
745 
186 
69 
Psychological distress 
1.02(1.00-1.04) 
1.0 
0.78(0.53-1.15) 
1.0 
0.85 (0.59-1.24) 
1.0 
1.42(0.99-2.02) 
1.0 
1.06(0.61-1.83) 
1.0 
1.24 (0.83-1.84) 
1.0 
1.61 (1.09-2.39) 
1.0 
1.01 (0.68-1.50) 
0.85 (0.76-0.94) 
0.55(0.18-1.66) 
1.0 
0.52(0.26-1.03) 
0.79(0.41-1.51) 
0.68(0.36-1.28) 
0.89 (0.36-2.24) 
— 
Functional health 
1.07(1.05-1.10) 
1.0 
0.68 (0.43-1.08) 
1.0 
0.77 (0.49-1.20) 
1.0 
0.75(0.49-1.13) 
1.0 
0.70(0.41-1.20) 
1.0 
2.03(1.33-3.12) 
1.0 
1.73(1.05-2.87) 
1.0 
0.90(0.58-1.41) 
1.07(1.00-1.15) 
6.58(2.02-21.41) 
1.0 
0.72 (0.35-1.48) 
0.45 (0.24-0.85) 
0.26(0.13-0.52) 
0.38(0.13-1.12) 
— 
Note. Blank indicates unstable standard error associated with the estimate. 
